Using nanosensors for in situ monitoring and measurement of nitric oxide and peroxynitrite in a single cell.
The cytotoxic peroxynitrite (ONOO(-)) is an oxidation product of the cytoprotective nitric oxide (NO). Our studies support the hypothesis that the concentration ratio of NO and ONOO(-), [NO]/[ONOO(-)] can be a marker of nitroxidative imbalance, which subsequently correlates well with endothelial dysfunction and dysfunction of the cardiovascular system. Nanosensors, described here, have been used for simultaneous monitoring and measurement of NO and ONOO(-) release from a single endothelial cell. These nanosensors, with a diameter of 200-300 nm, can be positioned accurately in close proximity of 5-10 μm from the endothelial cell membrane. The response time of the sensors is better than a millisecond and the detection limit is 10(-9) M, with a linear concentration response of up to about 2 μM. The application of these sensors for the measurement of the balance and imbalance of [NO]/[ONOO(-)] in normal and dysfunctional endothelium is demonstrated.